Objectives: This study is aimed at identifying the influential factors on the pulmonary function of ordinary residents in the surrounding areas of Yeosu Industrial Complex. Methods: The PFT (Pulmonary Function Test) was conducted on the target residents numbering 989 people (male 361, female 628). The exposed group (813 people) resided within the radius of 5km from Yeosu Industrial Complex and the control group (176 people) resided in the radius of more than 15 km from May 2007 to November 2007. The survey also took into account other factors including personal characteristics, life habits, respiratory diseases and allergic symptoms, medical histories, and the living environments of the residents in order to further identify influential factors on pulmonary function. Result: When comparing the PFT values of the exposure groups to the control group of the same city, values of the exposure groups were meaningfully lower with an %FEV1 of 107.05% and %FVC of 100.28%. Conversely, the control group reported an %FEV1 and %FVC of 107.26% and 102.85% respectively, indicating that ambient air pollutants reduce lung function. The odds ratio of asthma diagnosis history increased when a subjects residence was close to a heavily trafficked road, traffic amount was huge, a bed was used, and the family had less than four members. However the results were not statistically meaningful. The odds ratios of abnormal pulmonary function were statistically higher among those with asthma(OR=4.29, CI=1.75-10.56), wheezing (OR=2.59, CI=1.24-5.41), and nasal congestion (OR=2.87, CI=1.36-6.08) (p<0.01). The factors affecting FEV1 were symptoms including asthma, passive smoking and allergic eye disease (R 2 =0.049, p<0.001). For the FVC symptoms including asthma (R 2 =0.014, p<0.001) were measured. The analysis showed that FVC decreased with increases in O3 and CO(p<0.01). Furthermore, FEV1 decreased with increases in O3(p<0.01). Conclusions: These results will provide preliminary data for establishing responsive measures to protect the health of residents in industrial complexes from air pollution, and to develop lasting environmental health policies.
Introduction
Environmental pollution is emerging as one of national priorities with posing a growing threat to In particular, those who live near petrochemical industrial complexes were reported to be suffering odor and other symptoms continuously, proving that air pollution at the region is serious (Seo et al., 2003) .
When air pollutions are inhaled or absorbed into the human body, the respiratory system contacts the pollutants directly. An on-going influence of the air pollutants on the system will weaken its self-defense function, causing various respiratory diseases (Shin et al., 2002) . Air pollution has been known to increase acute respiratory diseases, lung malfunction, respiratory disease prevalence rate, hospitalization and related death rate. It also aggravates chronic respiratory diseases, asthma prevalence rate and asthma attack (Choi et al., 2000) . Among others, the elderly, children, and those with health problems are the most vulnerable to the negative impacts of air pollution (Bae et al., , 2009 ). The epidemiological investigation methods to evaluate effects of air pollution on the respiratory system are standardized questionnaire on respiratory symptoms, pulmonary function test and chest x-ray (Na et al., 2009 ).
Among them, pulmonary function test is widely used in air pollution epidemiology because of relatively low costs and convenience (Bae et al., 2004) .
Because PFT(pulmonary function test) values vary with gender, age, height, health, region and ethnicity, it is common that the test results are compared not with the absolute values but with the normal predictive values (Choi et al., 2005) . Prior studies indicated that respiratory diseases and symptoms are caused and aggravated by genetic tendency and exposure to the environmental factors (Maier et al., 2000) , they are known as the main source of respiratory diseases as they reduce lung function and cause allergies (Sotir et al., 2003) . As Yeosu industrial complex has more heavy chemical and energy facilities than others, it has released large amount of HCs and NOx effluents into the air . Thereby, it was designated as an air quality regulated region in December 1999. This study conducted PFT and a survey on the residents in the Yeosu petrochemical industrial complex. The objective was to investigate environmental factors affecting lung function and respiratory symptoms of the residents while examining their relations. The study results will provide preliminary data for establishing responsive measures to protect health of the residents of industrial complexes from air pollution.
Method

Subjects and Survey
The study conducted from May 2007 to November 2007 by performing PFTs on the exposure group and the control group who are composed of residents within 5 km radius and 15 km radius of Yeosu Industrial Complex in South Jeolla respectively. In line with that, survey was conducted on their physical conditions, lifestyles, diseases, allergic symptoms, medical history and residential conditions to acknowledge other factors affecting pulmonary functions. The questionnaire of the survey developed by the National Institute of Environmental Research (Jeong et al., 2007) was utilized.
Pulmonary function test
For this study, Schiller model SP1(Germany) was used. Before actual test, the subjects were fully educated with proper posture and use methods. And the tester demonstrated how to use the tool. Among other lung function values, FVC, FEV1 and FEV1/FVC ratio was evaluated in this study. As for FEV1 and FVC, they were transformed into the percentpredicted value for forced expiratory volume in the one second (or FEV1 predictive value(%)) adjusted with lung function, height, weight, gender and age of Korean people (Choi et al., 2005 ). The figure below shows the pulmonary function test standards. 
Statistical analysis
For the analysis on the biology samples and questionnaire results, SPSS ver. 18.0 and EXCEL were used. As for the differences between the exposure group and control group, and T-test was used. In case of the differences among more than three groups, ANOVA was utilized. To find out factors affecting the lung function, multiple regression analysis was used while logistic regression analysis was used for odds ratio. When factoring in age of subjects in the region, %FEV1 becomes lower as they get younger(p<0.001).
Results and Discussion
General characteristics of subjects
%FVC value was lowest among those aged from 20 to 39, FEV1/FVC ratio decreased meaningfully in line with age increases(p<0.001). Murray et al. (2007) wrote that morphological changes such as reductions in lung elasticity and emphysema rise with aging.
Hong (2004) found out chronic respiratory diseases and wheezing doubled when the family members were 3 and less.
But the results were not statistically meaningful. 
Respiratory and Allergic symptoms Questionnaire
The odds ratio of abnormal pulmonary function according to respiratory (wheezing, asthma diagnosis history, wheezing during work-out) and allergic symptoms (nasal congestion, allergic eye disease, allergic rhinitis and allergic dermatitis) are seen in Table 4 .
The odds ratio of abnormal pulmonary function was statistically high among those with asthma diagnosis history (OR=4.29, CI=1.75-10.56), wheezing (OR=2.59, CI=1.24-5.41), nasal congestion (OR=2.87, CI=1.36-6.08)(p<0.01), wheezing during work-out (OR=1.12), allergic eye disease (OR=1.13, CI=0.65-1.95) and allergic rhinitis (OR=1.09, CI= 0.80-1.82). Asthma diagnosis history is representative for all respiratory diseases. Wheezing refers to a high-pitched noise produced by movement of air through narrowed airways. This study found that the odds ratio of abnormal pulmonary function is extremely high among those with wheezing, or wheezing during work-out. This indicates that they are exposed to factors which can cause respiratory diseases or damage lung capacity, and asthma or wheezing are the symptoms. Nasal congestion is one of the most typical symptoms of allergic rhinitis, and indoor dust and outdoor air pollution may have an influence on it (Kim, 2006) . It is generally known that about 10 to 15% of entire population is suffering allergic diseases (Jin et al., 2007) . And allergic rhinitis has been rising because of increases in air pollution and environmental pollution. Table 6 . Air pollution concentration in Yeosu (Jan. 2006 -Feb. 2007 variables. And independent variables were lifestyle (smoking, passive smoking), respiratory and allergic symptoms (asthma diagnosis history, wheezing, wheezing during work-out, nasal congestion, allergic eye disease, allergic rhinitis and allergic dermatitis).
As a result, the factors affecting FEV1 were symptoms including asthma diagnosis history, (Table 6 ).
Average concentration of SO2, O3, NO2, CO and PM10 were 10.77ppb, 28.39ppb, 17.58ppb, 6 .01ppm, and 44.72㎍/㎥, below the air quality standards. Jeon et al., 2004) .
Multiple regression analysis
According to Ha et al.(2006) and , O3 created by precursors such as NOx and VOCs is contaminating ambient air of Gwangyang District.
An ( 
Conclusion
This study conducted pulmonary function tests, The followings are the results of the study. 6. The analysis showed that FVC decreased with increases in O3 and CO(p<0.01). And, FEV1
decreased with increases in O3(p<0.01).
This study results will provide preliminary data for establishing responsive measures to protect health of the residents of industrial complexes from air pollution and developing environmental health policies.
